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CLAIM AMENDMENTS 

1 . (Original) A computer controlled laser machine tool comprising in 
combination: ^ ^ ^ ^ ^ & ^ ^ ^ ^ ^ w 

processed such that said workpiece is indexed through the work zone for ^ 

said laser machine tool having an image sensor mounted to focus on a target 

on the workpiece. 

2 (Original) The laser machine tool of claim 1 wherein the image sensor 
determines position information for at least two reference targets on the workp.ece. 

3 (Original) ' The laser machine tool of claim 1 wherein said machine tool is 
adapted for any one or any combination of cutting, marking or welding. 

4 (Original) The laser machine tool of claim 1 wherein said machine tool 
has at least three mutual y perpendicular servo controlled axes, one of the axes being adjusted 
T^Tfo^ of tLMge sensor, at least one other axis being adjusted to posrtton 
the image sensor over targets on the workpiece. 

5 (Original) The laser maehine tool of elaim 2 wherein said image sensor 
determines the position of the a. ,east two targets on the workpiece and "he image 
sensor sends information on the position of said targets to a eompnter of the «r 
coined laser machine too, which responds by determining posiuon errors and ng a 
« coordinate system of said workhead guidance system to correct for satd posmon 

errors. 

6 (Original) The laser machine tool of claim 5 wherein the image sensor is 
adapted to cheek and maintain registration of a workhead guidance system relative to s,d 
workpiece when said workpiece is indexed through the work zone a pluralrty of tndexes. 

7 (Original) The laser machine tool of elaim 1 wherein the image sensor is 
adapted to check and maintain testation of a workhead guidance system relative to satd 
wXLe when said workpiece is indexed through the work zone a p.urahty of mdexes. 
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8 (Original) A computer controlled laser machine tool adapted for any one 
of or any combination of cutting marking or welding a worltpiece, said >aser mactane too 
having a workhead, said laser machine tool having a work zone smaller than the workp.ece 
p3d Lh .ha; said workpiece is Indexed throngh me work .one for processmg and 
comprising in — ion^ ^ ^ ^ ^ ^ ^ ^ ^ . 

said machine tool having an image sensor mounted to image targets on the 

said image sensor used to check and maintain registration of a workhead 
guidance system relative ,o said workpiece when said workpiece is indexed through sa.d 
work zone; n* ^ ^ ^ by measuri „ 

position of a, leas, ,wo targets on said workpiece hefore and after the workpiece ,s mdexed 
through the work zone. 

9 (Original) The laser machine tool of claim 8 wherein the image sensor 
sends dam on .he position of said a. leas, two targets to a computer of the computer 

iaser machine too, which responds by determining position errors, sa,d pos, ton 
e«d to adjus. a reference coordinate system of said workhead gmdance system ,o 
correct for said position errors. 

10 (Original) The laser maehine tool of claim 8 wherein said maehine tool 
has at least three mutually perpendicular servo controlled axes. 

1 1 (Original) The laser machine tool of claim 8 wherein said targets are 
etched into the surface of said workpiece by said laser machine tool. 

12. (Original) The laser machine tool of claim 8 wherein said targets are 
affixed to the surface of said workpiece. 

13 (Original) The laser machine tool of claim 8 wherein the said targets are 
affixed to the surface of said workpiece relative to registration marks etched into sa,d 
workpiece by said laser machine tool. 
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,4 (Original) The laser machi-e tool of data 8 wherein said image sensor 
has in.egt.ed Icemen, ioois capahie of defining ,he cen.er of a p,urah. y of targe, 
shapes. 

,5 (Original) The laser machine tool of claim 8 wherein said machine tool 
includ e! an apparatus to blow residne offof said target prior to captnring an image of sard 
target. 

(Ortanal) The laser machine tool ofclaim 8 wherein corrections of 

reference coordinate system. 

17 (Original) The laser machine tool of claim 8 wherein said targets are 

• 1 nnn reflective target image on a contrasting background and 
printed having a symmetrical, non-retlective, xargei s 

are adhesive backed. 

18 (Original) The laser machine tool of claim 8 wherein said targets are 
18. (Original contrasting background and 

printed having a symmetrical, non-reflective, targex s 

are magnetic. 

,o (Original) The laser machine tool of claim 8 wherein said image sensor is 
focused. 

20 (Original) The laser machine ,00. of claim 8 wherein said image sensor is 
lens clean. 

2, (Original) The laser machine tool of claim 8 wherein said image sensor is 
nrennteo in a hloTng, said housing monnted on said worirhead, said housing havmg a lens, 
said lens provided with a shutter to keep said lens clean. 
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22. (Original) The laser machine tool of claim 21 wherein said shutter is 
driven via a rotary solenoid. 

23. (Original) The laser machine tool if claim 21 wherein said shutter is 
driven via a pneumatic actuator. 

24 (Original) A computer controlled laser machine tool adapted for cutting 

Toujh said work zone for processing, said iaser machine too! havntg an mdexabie work 

W ° rkPieCe; said image sensor mounted on said worichead, said workhead having a servo 
contro.led axis that drives a coding head tutd a nozzle along a Z-axis, said cuttmg head 

that the image sensor is automatically focused; „ ork head 
said image sensor used to check and mamtatn registration of a v»rkhead 
gui dance system relate ,„ said workpiece when said workpiece is tndexed through satd 

WOTk said image sensor checking registration of said workpiece by measuring the 

position of two targets 1 said workpiece before and after the workpiece is tndexed through 

ZO " e; said image sensor producing target position information as a result of checking 
registration, a computer of said computer controHed htser machnte ,00, operatmg on satd 

„ produce corrections; and ^ _ ^ ^ by ^ 

and/or shifting the reference coordinate system. 

25 (Original) The laser machine tool of claim 24 wherein said machine tool 
has at least three mutually perpendicular servo controlled axes. 
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26. (Original) The laser machine tool of claim 24 wherein said targets are 
etched into the surface of said workpiece by said laser machine tool. 

27. (Original) The laser machine tool of claim 24 wherein said targets are 
affixed to the surface of said workpiece. 

28 (Original) The laser machine tool of claim 24 wherein the said targets are 
affixed to the surface of said workpiece relative to registration marks etched into sa.d 
workpiece by said laser machine tool. 

29 (Original) The laser machine tool of claim 24 wherein said machine tool 
includes an apparatus to blow residue off of said target prior to capturing an image of said 
target. 

30 (Original) The laser machine tool of claim 24 wherein said image sensor 
has integrated measurement tools capable of determining the center of a plurality of target 
shapes. 

3 1 (Original) The laser machine tool of claim 24 wherein said targets are 
printed having a symmetrical, non-reflective, target image on a contrasting background and 
are adhesive backed. 

32 (Original) The laser machine tool of claim 24 wherein said targets are 
printed having a symmetrical, non-reflective, target image on a contrasting background and 
are magnetic. 

33 (Original) The laser machine tool of claim 24 wherein said image sensor 
is mounted in a housing, said housing being mounted on said workhead, said housing having 
a lens and a nozzle mounted proximate to said lens to provide a shield gas flow to keep said 
lens clean. 

34 (Original) The laser machine tool of claim 24 wherein said image sensor 
is mounted in a housing, said housing being mounted on said workhead, said housing having 
a lens and said lens having a shutter to keep said lens clean. 
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35. (Original) The laser machine tool of claim 34 wherein said shutter is 
driven via a rotary solenoid. 

36. (Original) The laser machine tool if claim 34 wherein said shutter is 
driven via a pneumatic actuator. 

37. (Original) The laser machine tool of claim 24 wherein registration of 
workhead to workpiece is checked comparing with set error limits. 

38 (Original) A computer controlled laser machine tool adapted for any one 
of or any combination of cutting marking or welding a workpiece, said laser machine tool 
having a workhead, said laser machine tool having a work zone smaller than the workpiece 
processed such that said workpiece is indexed through the work zone for process** and 

comprising in combination: 

said laser machine tool having an indexable work support configured for 

carrying a workpiece; , 
said machine tool having an image sensor mounted to focus on a target on the 

WOrkPi6Ce; said image sensor configured to check and maintain registration of a workhead 
guidance system relative to said workpiece when said workpiece is indexed through said 

work zone; and ^ ^ ^ rggistration of said wor kpiece without requiring 

holes to be cut into the workpiece. 

39 (Original) A method of maintaining registration of a workhead guidance 
system in a computer controlled laser machine tool, the laser machine tool having a workhead 
operable over a work zone smaller than the workpiece processed such that the workpiece is 
indexed through the work zone for processing, the method comprising in combination: 

providing the workhead with an image sensor mounted to image a target on 

the workpieCe; ut . iizing ^ . mage sensor tQ image at least two targe t s on the workpiece when 
the workpiece is in a first position and store target position information in computer memory, 
after indexing the workpiece using the image sensor to image said at least two targets and 
store post index target information in computer memory; 
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utilizing the target position information to determine position errors; and 
using the determined position error information to adjust the registration of a 
workhead guidance system relative to the workpiece thereby to maintain registration. 
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